Molecular imaging of cytochrome P450 activity in mice.
Detailed knowledge of drug metabolism is relevant information provided by preclinical drug development research. Oxidative enzymes such as those belonging to P450 family of cytochromes (CYP) play a prominent role in drug metabolism. Here, we propose an innovative method based on bioluminescence in vivo imaging which has the potential to simplify the in vivo measurement of CYP activity also providing a dynamic measure of the effects of a drug on a specific P450 enzyme complex in a living mouse. The method is based on a pro-luciferin which can be converted into the active luciferase substrate by a specific P450 activity. The pro-luciferin is administered to a luciferase reporter mouse which produces luminescent signals in relation to the cytochrome activity present in each tissue. The photon emission generated can be easily localized and quantified by optical imaging. To demonstrate the validity of the system, we pharmacologically induced hepatic Cyp3a in the reporter mouse and proved that pro-luciferin administration generates a Cyp3a selective signal in the chest area that can be efficiently detected by optical imaging. The kind of tool generated has the potential to be exploited for the study of additional CYPs.